By performing genotyping, a laboratory contamination involving Q fever was traced back to the antigen preparation used in a commercially available complement fixation test. It was established that such antigen preparations contain relatively high loads of DNA/RNA, making them potential sources of contamination but also convenient preparations for control material.
By performing genotyping, a laboratory contamination involving Q fever was traced back to the antigen preparation used in a commercially available complement fixation test. It was established that such antigen preparations contain relatively high loads of DNA/RNA, making them potential sources of contamination but also convenient preparations for control material.
Q fever is a zoonosis caused by the ubiquitous pathogen Coxiella burnetii (1) . Laboratory diagnosis of Q fever is classically performed by serological methods, such as the complement fixation test (CFT) or immunofluorescence assay (IFA) (2) . In addition, real-time PCR-based methods are increasingly being used to overcome the diagnostic gap in the acute phase of the disease when a serological response is still absent (4) . Multiple-locus variable-number tandem-repeat analysis (MLVA) was used to study the distribution of C. burnetii genotypes of an ongoing Dutch Q fever outbreak (3) .
In five serum samples analyzed from one of the diagnostic laboratories, a completely different genotypic group was found. This suggests that the ongoing outbreak has a multifocal origin. However, this genotype was identical to that of the C. burnetii Nine Mile strain (RSA493), a genotype that has never been observed before in the Netherlands. Moreover, these samples had relatively high DNA loads as determined by a real-time PCR targeting the C. burnetii-specific IS1111a element (5), and these were among the highest values observed. We therefore suspected that these five serum samples had somehow been contaminated with Nine Mile DNA. In the involved laboratory, diagnosis of Q fever is performed by a CFT by using commercially available antigen preparations (Institut Virion/Serion GmbH, Würzburg, Germany) and by real-time PCR. According to the kit insert, these antigen preparations contain "antigens isolated from infected cells." We expected that one of the components of the CFT kit might also contain DNA from the C. burnetii Nine Mile strain. DNA was extracted from the control antigen preparations in this kit and analyzed by realtime PCR and MLVA genotyping. A very low threshold cycle (C T ) value (14.4) confirmed the presence of very high DNA loads in the antigen preparation. MLVA genotyping confirmed the identity of the Nine Mile strain. Our results confirm the commercial antigen preparation as the source of contamination of the serum samples.
Lack of a serological response after 8 weeks of follow-up in the involved five patients confirmed that the original positive PCR results were indeed most likely the result of a laboratory contamination. Moreover, in another 11 samples, a possible false-positive PCR result was generated, as no serological response was found in these patients either. Although the lack of a serological response might also be explained by other factors, a laboratory contamination could not be excluded for these samples. However, it could not be confirmed since these other samples contained insufficient DNA to allow genotyping.
The most likely way in which contamination might have taken place is by the formation of aerosols. The CFT procedure includes incubation and subsequent centrifugation of 96-well plates that are sealed but perforated. These steps were performed close to the workstation where patient sera are added to the plates. Standard laboratory guidelines recommended for the prevention of nucleic acid contamination in molecular testing procedures are operational in the laboratory, but these do not consider the presence of large amounts of DNA in commercial antigen preparations. Samples that appeared to be contaminated had been present in the room where the CFT was performed before they were transferred to the molecular facilities. This diagnostic workflow was not because of logistic problems but mostly because a PCR was requested as an additional diagnostic test in the same sample after the results of the CFT had become available. This part of the workflow has now been adapted to avoid similar future contamination problems. If a PCR test is requested after the blood sample has been in the CFT room, a new blood sample is requested and both the original and new blood sample are tested. If only the original sample is positive, a definitive test result is given only after the infection has been confirmed by serological methods.
To demonstrate that problems similar to those reported here may be realistic with other microorganisms, we also checked several other commercially available antigen preparations from the same supplier for the presence of target-specific nucleic acids. The results show that almost all tested antigen preparations still contain considerable amounts of target nucleic acids (either DNA or RNA) ( Table 1 ). The presence of such large DNA or RNA quantities in these antigen preparations poses a serious risk for laboratory contamination. On the other hand, the unexpected advantage of our findings is that such preparations can be used as convenient control material for molecular diagnostic test procedures.
The high loads of target nucleic acid in commercially available antigen preparations indicate that molecular diagnostic methods should be performed in a location physically separated from where serological methods are being used. In addition, it should preferably be performed on an aliquot of a sample that has not already been used for serological testing. 
